SPECIFICATION 
RELEASE AGENT FOR METALL I C MOLD 



BACKGROUND OF THE INVENTION 

1, Field of the Invention. 

The present i n v e n^t^ ^^o^n^ r^e^^^ a t^e^^^ ^ 
release agent for nne HrHH^I 1 1 o 1 ^ for 

forming ^ p 1 a s t i c m o 1 d e d p i u J u ■■ l-.^rDcU^-S 

2. Description of the Related Art L4 
Plastics have excellent properties ^cd>^^^^^^ ^ 

such as easy processability, high p. r-t>-d-cFt 
<r t^tMM^ y , 1 i g ^cic^ eight and relative low 
procuring 0=0=^. so they are used « ^ ^^l^i^le^ 
parts and structuralmaterials for 



ji^^^^ e , a u t o h i c y c 1 e^ s c o o t e r^, television^ 
radio?audio equipment, washing machine^ 



rice '^cooker, personal compute rj portable 
telephone^ g a m e m a c h i n e r y . building »*=^=^ 
r^i^a=t-fl, office s u p p 1 "i e s , s t a t i o n e r y . t o y s , 
sports goods, sports, equipment, a tM; '^^^ cI^l-M^ 
t u-B*acl tools and marine tools. 

They are usually prepared by plastic 
processing methods such as injection 
molding, blow molding, compression molding, 
transfer molding, rotating mo Id i n g , s ^u^s^h^ 
molding, inflation tubular film p«*=^^=s*6 , ^ ^ 
and extrusion molding. ^^^-.^<fcz'<i' r 



As plastics p x-.^sss=^^s2. g are conducted 
a t h i g h t e-ffi^i^^S^ above 200'C, additives^ 
^' monomers, decomposed materials in the . ^ a 

'^i-.*;^^ «r« r.liflnffed to carbonized -Da=a^e -/Wre/^«^ 



plastics are changed to carbonized 
r 'ftVs such as tar, pitch and other c .e-t-S'- 
UiP*e?^ sticky substa noes, which are apt to 
adhere to the sl^^^^-e of the screw, 

5 ^fC*iy6u9 



die and metallic mold of the pl^^^-.t 



U^proce-.sing machine to cause ^ ^ ^ " ^/j^ 
of the carbonized materials to the m.o-1— 

Above mentioned transfer H«dre the s «^>k^ 

of molded ..^m^ dirty and -^.^^^^^ 
the dimensions of the ^ol^e^^r^ 

^^^..-t^Sr£h:fl f-»«i^^^^ cl,e-^cl^u^ 

ip^the screw. barrel., die ^ ^ ^ ^ ^ 

mold of tvi^ plastic p r o c e s s i n g m*-e--h-n-rr^ 

has been required. 5tP^4^ 

production c^;j|;ge- ^ ^ om^^j^^ 




^^^_£^^^d mo,lded a^ ? - t i e 1 
screw, bar rel and die ^ 

to avoid c r o s s c-Mirt— . 
o rr, i_i»_a_t-i_o-» caused hy r e- ma i n o d s^ c i fU c a( f 
jj-y c o-l-e-«HF-e-d resin c omp o u n fi ci^^Ji^ Uit-Kw 

However t h e r e a r.e s o m e p r o b 1 e m s o-*--^ 
conventYonai;:W\*ing ,.^.Hr.nt-.r f the 

screw, barrel, die and * ^ ^ *=^^^°^J__^^^^ei\x^ 

There are s -e^ problems ^c urring nr taXtc. 
releasing the plastic molded t p^i^^rJ 

from metallic ra^-^t. . P^+^c 

s-M-e molded p r^^u4i:^t lias th^ complicated 
sJi^a-ii^^i th fine hollow and convex Parts.^^^_^ 

Therefore. plastic molded pjt-o-d-a^a^ 

such as mechanical nart^s for electronic 
^_^-^^nd .....jism^ complicated 

release ^.J,,- ^ ^ ^ "^ """^Sk hll^ 

metallic ^.^^^ecause both s u^^^4^ ^ 

t-ir^ complicated contrasting sji-a-p:2, which 

^.c-a^a^s-e-s. plastic mold p F-e-d-u-cj-t^ i-^ ..wine -t-o^ 



4*^n>e t a 1 1 i = mold .-^-i^^ ' ' « ' ^ " ° 



the — 9 c - a 



TO avoid'above mentioned •» < « 'Jj^" > °' 
both s^^ii^^ there- been 



releasLpg b o t h s «-f-M-»T- tner= ^ 

f^between the metallic mold and the 

plastic molded product "^""^JIT^ 
method to- . .il-inT^rrtivit^ t-h ^ 

" a^ent for metallic m*4-*T- J 



f • : 



a s Ufa^ r e lea s e a g e n t . 

The l..wte^. usually applied by 

coating'^^r the metallic mold so-^^^a^^ 

However. when ^e-^metallic mold^coated 
bjt^J^conventional release agent O ^,^^^^^^„5 

used for a. long time hard « 4° ^ 
j^^,,^,,.^.^-^.^^^ layer «2s formed JWF the 

one reason i s c u n, 1 a t i o n of r e s . n 

and its additives such as a n t i o x d a n t ^,,Jf^^,,,U; 
„,.tal deact ivater/ nucleating a g e n t^. 
_^^yj__Lj^a^jM-b-i-^t agen^ anti.static agent^. 
crosslinking agent^ valcanization a g e n t3 

and 1 uJxi=i=c=a=ss=^ luhn&,fArS ^ ■ 
The other r e a s o n i s ^ rTc umu 1 a t i o n o f 
decomposition materials of r e s i n a n d its 

additives. fA.^\Ji[{c 

,^"mo7dr?mv\^^H^ a° -^ " 

f "ce of the plastic molded p r o d u c t u.iH. 
:::!::: iL^^g^contamlnants^;^^ 
surface of the metallic mold, ^"^ h o r o d 

to the surface of the plastic molded 

product. 4l'''*M5^fll>^ I . 

Above mentioned fi auaf'U ing of shape ^[J^ 
makes the dimensions o i t.h e plastic »^ 

product u^^-^e-^trnr-^-e^ P e r f o r m 

-"^"^ . ^^ajCwmh \ , L 



eJyC'xrre-^--Sov-rrrs o r s,X.x-^^e^tr^ 1 f-«uc t i o 4^ 
and adhering of c^^^^^ makes the 
surface of the plastic molded product 

dirty- K^Wiait^25 . 

The hard and uneven h e tcrogonous layer 

on the, surfac.e of the" metallic mold f 

.tft^lft^lffsing property, wrong. . h^^,^^^,. 
To remove the contaminants and h Q t e r o 
g ©-fi-o-tt^ layer 9.^^ he. surface 

llic mold. it is g-fl=J»r^^s^^"^ ° p^iPrefi>^<^ 
soiled metallic mold after u^-a-t^ pr- o^o t^ ^.^^ ^ 

e.*-ffi-4-ire--'a~==t-i-irre>. -^tJ^i/^ 

At fe=& plastic molded product iUjUJU. , 
washing is c...^^ out a f t e r r o u b 1 e s o m e 
w,^^ of taking the soiled metallic mold 
out from plastic processing machine, and 
\.J:^hr. P 1^ t i c «o P i e^,e^ wh i e h 

requires t^-i-m^ a n d J. a b o u - tjj_Js-a^^ heavy 




loss Sfe efficiency and cost. 

Esoecially aj^c^ogp 1 i c a t e d or ^,|^^^|^ 
s-i:^^me t a 1 1 i c mo l^^^y removing, 6 ^ma^'l 1 n r 

and washing wja=*=k are tremendous t-e e-a u s p 

o.lrlH2:^^rte to improving the productivity 



and^cbsCdown. 

A e • e 

To decrease the number of times ot 

metallic mold washing, a release agent 
has been employed." K<w>e, 

As the release agent, there fe=ars been 



elease agent, lucic a - ~ - f/ ^ 

•"r^nes 0-^-^4^ such as. d J^^^t^ ^1 1 .*tC^ ^ 



.4 t-h-a-* such as d-ir« 

"m S- o nci u a^liuki ^y g t 



V " '^"^p many^types 

polys iloxane o f jJ'^^^-^^-^-e^r:^^^^^^^ ^ ^ ^ ^ ' Aferis/A^5 
paraffin wax. higher fatty acid d. fi - r i v aX-°' 

io^ metal ^J^J ' ^jIJ ' ' ^''^'*^'tej4SK-S U/^ 

1^ luororthylff"'" o f Vc r o s s 1 i n k i n g typ^ 

a-Brd* the like. ^Z*^^ 
However, conventional releiase a S g n t 

n r " i- »>-*-«^ — ojj^ the following <i- J aw — 
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In, case- .a.a|kxc/r47 i u . . 1 i a k i n c type 

^ release agent. the r e 1 e a s e a g e a t s-t^y 
in^specif ic pJ^'^o^^he metallic mold5^^ 
t/a^-f-^nSi^^S^ influence >^ the. plastic 

molded product,. : ^ 

I.jHase5-Ploying,cr^s^s^U..^g t 

release agent. i ^ o ic h i b i t ; ^ ^e 1 1 e n t 

\^^^^ property/ however, s*4-df^r e 1 e a s e 
agent '^apt to adhere to t he^ s u r f a c e o f O. 
plastic molded product >© prevent t-fepe 
uniform painting o rf"a d h e r i ng treat m^^^ 



resulting to decrease p- o c t p r .? c- o s a " j ^ ^Jj^/ 

In case of r e q u i r i n g*' s u f f i ,c i e n t r-e-l-ei&-= 
s_«^ effect to a c h i e V e^s ho r t shot cycle 
time, the amount o f r e 1 e a s e a g e n t mu s t^^^j^lj.;^ 
be increased. r e^S^i^l©-n^ t o 'ocn^ the a-e-e-^ 
u-m..-Ha-t^ and d e g r a d a t i o n o f ^ ^^,-5 
agent o n fth e metallic m o 1 d^ wh i 0 hr - Fr ing 
b.a_d^_i„n^taX^^La^^ the s mo o t h a n^ g r o s s 
pro p e r t i e s a^n d^ e g r a da t i on o f J^-ec ha n i c a 1 
strength s-JS^^^tensile. elongate and 
a n-L-L-lmp-a-c t strength. 

Further. it has become t^ problem that 
the release agent itself 4t3:i^ decomposed 
by the high temperatur heat transfer 
from the metallic mold. 

Forinstance, dimethyl polys iloxane oil 
b^er-t^'^e^rfVentat i ve^^^ea^se agent h?a*s i^^^cj^i^ 
^j^^ gradually d - e c o m ^^^b^lu ^ over the t-e-ra-p^- 
e M_t-«rt^ o f 150t: and h - a 0 - b^ e=e=fi> rapidly d-e— de CokHf^B^J 
cooiULi^^ over the t e m p e r a^t^r.^ of 200t: to 
, form viscous gel-kike -^-^-^-^-^^^ ^ ^ ^ 
.^..h^a-s-— b-e^^«-««^ — t-h-e — p- r o b 1 cm to — d- e g r g |«re the 
releasingproperty. 

For improving the heat-resistant p<«s« - 
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i 

V 




c^tJ^ol ,^^fX^^TX4V<r dimethyl p o \ y s i \ o x a n e , -tU u^'^^ 

_,^,.2^S!:5i^r^'<'modified dimethyl p-o^ 

However, t h o r c has, be en d- e t o o t o d the 
nrohlpm t h n t o i f d dimethyl 

Dolys iloxane h-S=^ &- e n r a t e -d bad 
such as a mm o n i a g 
c oul_o-ar-*-e-d — -t-n-e 

s — b e e-u 

d &_i,:S=S:^b=e r^ — rx-s--: pXo±JLia__Xh-a-4: — t-tr-e^ — i a \ e ,i & v. 
agent using dimethyl polysiloxane must 
h_a-s — b-fri4 prepared by dis p^e^r^^^^n g it in 
the water to form mX_c_e-i-4^ 4^ u s i n g c<_ 

surface active agent, because dimethyl 
polysiloxane itself is not compatible 

with^ater. faWieU^^^^'^'^'^^ 
JS~itre release agent using po ij_t-e-l r d f 1 u o r- 
x^jo-^ ^i y 1 e 11 e has the drawback that i t mu s t 
be baked onto the surface of metallic 
mold«,'Tberefore many trbublesome r 
j„»-g- jff-eOf^o f baking must be conducted 
notwithstanding its excellent releasing 
effect and secondary processing p J- o p o r t y 

It is desirable that the release agent 

iyvoV,«^5 lac- , cLi^ 

for metallic m-©-l-d i-s prepared as bsfa»e "^^^ 

emulsion type from viewpoint of cost, appl^^^^^^"^' 

toxicity. ignition, handling and a^p 1 i c - 

a J> i 1 i t y . cLy»->t3 QlXJL- 

Emulsion type a s e " f — i-^ prepared by rtf=l 
method t4«rt ^ u r7 a*^ e active agent, water ^AoyiAot 
and non-water-soluble dimethyl po ly o i 1 o- K ^ 




x-a-B-e o i 1 .,o r wax oil ^ a g i t a t e d 
^,«^4-«-e-i-+^, which u-s a b 1 e to be d i a pfo r o c- d 

- i n t - ^ water* 

However, above mentioned surface active 



o r m 



,^g.^£?.^^^s with '^^^r^^j^^^'ij'-'^^^ 

&^ from plastic molded p i 0 flu e li ^ t o form 
l;^^^ strong membrane (coated layer), on the 
surface of the metallic mold. 

The membrane (coated layer) h-ia?^ hard 

and '^u^n even heterogeneous shap e, 1 h c r-e - y^^£^ 

jLo-M Hr-e T^Tsrp-^ is trasfered 

aj>e^ o f ttfc^^ — plastic mo 1 d e d p- 
<^ u Q h e pr^^^l^^ ^ ^ — | p r o 0 u 0 1 n ' 
of standard plastic molded p r o d u o 4^ .^/^ 

On the other hand, when above mentioned 
release agent o if^ r o s s 1 i n k e d ^ ^ T^^oi/io 
baking is use d, ^ baked mr o m 6 r a n c e (c-£ua — 

O'^^^^^Le^ layer) . ^j^^S^iMi (\\ i I i nii the r e L e as i n g 

effect h-a^^&^^^^^-e-e-n gradually scrape d^^ y the 
resin composition contacting t^ the 
metallic mold ^/^'e'a^h injection shot, c e^^^ 




As the above mentioned baked type p-^ 
lj&-ar-s-e. agent is gradually scraped ^ '^e a c h 
shot o f plastic r e s i n c o m p o s i t i o li into 
metallic mold, the release agent is 
removed from the surface of metallic 

.old ^r ^ a n.. .h.t. fro.^* ^>I^ '^"<'^">'^^' 
^ , Then f-*-Am 10 to 20 shots w.e=E:L£ ^ MJ e f , < 
release agent must be applied onto 
the surface of metallic mold, which is 
6Lvery troub.lesome jttJMr-t^- W>J^ Y^oXesj^ 
Further Va b ove mentioned baked type 
l^j^-a-'s^ a^ has the ot he r p r o b 1 e m o-W=t=BE=g^ 

t^io — n i^^^^^^-*^ e reactive functiontit 
g fV%i^ such as amino, mercapto, isocyanate 
or vinyl group which is used f o r c e - ii d u e -- d^5v\^^t,\^ 
t crossl inking and'/f^aking reaction on 




/I 

the surface of metallic mold. 

Owi'ttg to the reactive functional group, 
the surface energy of the r e^ l e a s i n g 



agent layer on the metallic mo 1 d b e c o m e s 

very large t o n c r e a s e |;^t h e f r i c t i o n a 1 

force between the surface of the plastic 

molded product and the surface of r„fi-4r-e-a^ 

agent layer, which causes consumption 

ofthe release agent layer by scraping 

^^''it^h injection s h o t^ g^-^ o u 1 L i u b I o /im/J/^:^ 

the life of elease agent 

A 



3 I r i o - 1 
f^!^^ tii-e^ term of 



layer 

from 10 to 20 shotsof 

injection mo 1 /yi4^^^ ^ {eApii^ 
5-^245^0 f e/o f ^ t.h e r e leas e agent r 3htrT-- 
o f t e n 6 1 ii^eTr o f t 



he release 



a g e n t W 4^ . , 
baking treatment ^j* which lead to a c c umi v- 

- c r o s s 1 1 - crr^^^ 




o f t unnecessary baked 

release agent onit^e surface 



metallic mold, which 



o n I t h e s u 
h . a f f e c t5 



of the 



b-a-d- — i-Ti f 1 ii e n 



^ar-B shape and contaminant 



»g to the plastic molded product. 
As m e n t i ^^b^^®' ^ %^ lil^S^ o n a 1 type 

release a g„^[^Sjar^^^^fe^fefe H r a r 4 s u c h a s 

p o o r r e 1 e a s e effect, s h 6 r t d u r a b i I i t y 
term, difficult secondary, processability 
and difficult t r o a tmo nt^ b a k i n g) o r 4 g — 
the metallic mold. 

SUMMARY OF THE INVENTION 



As a result^ofdiligent investigation 
^^^^S'l-'^r^*^ d invention^ u^,^ 
the 



- such 



a result 
p^ 

Uyd LJuo'n> the present ixiv%=.ii».xv^x*j*^*Y'" a," 

release ag.nt for - r ' - • ' ' = g^^Z^ '^eJE^S^ 
m L,n-g- >tf plastic^ molded p x n ri ii c^t c-hH Tj^ r , t e 



P r 



V i d e s a 



p f n f1 11 r^t c- h :P 

b-y- — c- o n - 1 a i n i n g a borate ester oi a 
p o 1 y b\ y a 1 k y 1 e n e . 
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DETAILED DESCRIPTION OF THE 
INVENTION 

■ 

A borate ester of p o 1 y o x y a 1 k y 1 e n e used 
for the present invention is a chemical 
compound expressed by the following 
general formula (1). 

R4()CHjCH2}^{0CHj(»iCH3V-0v 

wherein R\ R^, and R^ are independently . 
selected fromll'roupconsi^^ of l.^,^-'^'^^^ 
g n d^TO ^<8-i^tPu-^^^qi^^ ^*^ b. c. d. e and 

f are positive integers i n d e p e n d e n t 1 y 
from 0 to 30 whose s u m i s /^^^^^/^ 

the h ydrV^9^ $2^^^ are 
alkyl grouRS such a s m e t h y 1 . qt h y 1 . p-rrr- pfop^ 



p_3U-. isopropyl. b«^^. P-e^J^t^SFl. texyl. 
o..,,_U*S?'rf n o n y 1 . decyl. dodecyl. hexadecyl. 
octadecyl and docosyl groups and phenyl. 

t.olyl and cyclohexyl S^"-^^^- /^^"f^ 

Illustrative of the borate c a t - c r o f 
po 1 y oxy a 1 ky 1 ene are the chemical 
^^.^^^^^^^r^^^re^sed by the following 
chemical formula from (2) to. (2 7). 
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CHr(0CHA4T(0CH2CHCHj)3-0. 
CHr(0CH,CHj)3{^ 



CHj-foCHiCH^^s^OCHjCHCHj^^ 
(M-fdOljCHa-^s^OCHjCHCHs^ 




CzHs^OCH^CHjJaloCHjCHCHj-^j-O. 

C,H5(0CH,CHj}5{^ 
CH34oCHjCH5)^OCH,CHCH,-}7^ 



H-4oCH2CHj)j(oCH2(MCH3}3^ 




H— foCHjCH^IfloCHjCHCHj^ 
H— (0CHjCH2}7(oCH,CHCH5}2-0 

CH34oCH,CH5}7(oCH2CHCH3}r-0 
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H-40CHiCH,-^0CT,CHCH,-)TH)^ 
H--{0ffl,CH,-)5(0CH,CHCH3}r^)y^ C7) 



CH3-(0CH2CH2H-"0 
CH3— {oCH^CHs^s— d 




(8) 



CjHs-foCHaCHjjIia-O 
CH3-|0CH2CH^}i5-O' 



■B (9) 



CHg-foCH^CHj^s— 0, 
CH3-f0CHj,CHj)y— O' 



;B (10) 



H ("OCHaCHaya— O, 

CHj-foCH^CH^^s— 0- 



(11) 
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H- 



^OCHjCH 



2/20 



CH3— (•0^2CH2}^-^B ^^2) 
H— foCH^CH^Izor-O' 



H (-OCHjCHj^T— 0 

C^H^-foCH^CHsjj-O 




(13) 



H— f0CH2CH2}25-0--~B 

H— (ocH2CH2)2r-o 



(14) 



H {<>CH^C\\^^0. 



C4H9 



OCHaCHj)- 



^ (15) 



CHrtoOTiCH^OCH^CHCHa^j-O. 



(16) 
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c^HrfocH^cHrlr-o 



CH3-(0CH,CH,j|-^0(IH,aKJH3-^ 

H—foCHA-k-O 
CH3^CH£}i3^0CH,CHCH|frrO 



H— foCHjCHCHj}— 0. 

H—f 0CH2CHrH'--7B 
(yt5^0CH2CHi)3|0CH,(MCT343-^ 



H— foCH^CHj-jT-O 
H--{0CH2CH2)^g|0CHi(%-^ 
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CjHjO--^ (22) 
CH3-f0CH,(3if)6— 0 



CH3— (oCHjCHj)^^ 

Cie»330— (23) 
CH5— (OCH:,CH5)~-0' 



HO— ^ (24) 
C2H5{0CH2CH2}s{0(«,CHCH3}8-O' 




(yyj--^ (25) 



H (-OCHjCmj-^aorO. 

C,«H330— 7B (26) 
H (-OCH2<»<2-)30-0 
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C,Hi7f0CH2CH5)i^zCHCH3)20 

HO 




(27) 



Production m «-t h o d 



esters of 



f o t'a b o r a t e 
polyoxyalkylene used for. PJ « * ® ^ * 

invention are not limited t o^ s p e c i f i c 



methodt -Mint following method 



i s 



The borate es 



are produced, by 
t i -o n — o r e o t o r^e 



t e r s , o t , p 9 1 y.o X y a 1 k.y 1 e n 



r o n t, a-— 




chemical formula (28) ^ i t h o^r^^^ a c i d or 
borate esters of 1 owe r a 1 r n h rTI , such as 



alcohol ^or. ei 



ethyl a 1 c o h 6 U 
hat '^"r^a c t i o n 



i— s c a -g 



mol of baric acid or 
1 r fi l l w 1 



acid 

esters 

methyl 

It is p-*-e 
r_Lje-d— o u t ^ u s i n g 1 
borate esters o f lower 
3 to 3.5 moles of 
5^_,s.^©^ b y the chemical f_iim-«r4 "a 

If the mole ratio is less inan 
i^t- n o-t — - pielevablti — b e c a tn^-e- undes irable 
byproducts of borate esters having two 
or three^bdron at o m s are generated. 



polyojxyalkylene 
J^f^^ (28). - 
than 



t h from 
e x - y 1 e — 



" t - 4i * o . r 




byproducts or^ unreacted 
may r e-ea-a i n p; d in the borate 



o ^ a 1 

esters unless they do not hinder the 
purging effect of the re sin composition 
of the present invention. 



(OCH2CH2) a (OCH2CHCH3) bOR^ (2 8) 
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R2 are 
-group consisting 



wherein and 
and hydroc.arhon group. a and b 



independent ly A-e-+^ 

a r e 2 i -n - d c ' 



group are 



fi_e-iud-c n t l-Y^ rom 0 to 30. 

&««-p-+-e of the hydrocarbon 
^'^alkyl groups such as methyl. ethyl, propyl, 
i s o p r o p y 1 , h-ii-^&l . p e n t y 1 . h e x y 1 , 
nonyl. decyl. dodecyl. hexadecyl. 
d-e_G-y-l and docosyl groups and phenyl, 
l»y-t- and cyclohexyl groupS. 

E^,^^£$f^^^f the p o 1 y oxy a 1 ky 1 ene e x p r e 
s,s_gjU by the chemical formula (28) are as 
follows. 



o c.t y 1 , , ^ 



+.1^1 



diethylene 

diethylene 

diethylene 

diethylene 

diethylene 

diethylene 

die thy 1 e n e 

d i e t h y 1 ene 
triethylene 
triethylene glycol 
triethylene glycol 
triethylene glycol 
triethylene glycol 
triethylene glycol 
triethylene glycol 
triethylene glycol 
triethylene glycol 



g 1 y CO 1 
glycol 
glycol 
glycol 
glycol 
glycol 
glycol 
glycol 
glycol 



n o i s o p r o 
nob Ui I n y 1 
jQ o Q % h y 1 



Tn o n 



monomethyl ether, 
monoethyl ether, 
mono i sop r^o pyl ether, 

ether, 
ether, 
monodecyl ether, 
monohexa d e c y 1 ether, 
m o n o o c. t a d e c y 1 ether, 
monome thy 1 e ther, 
monoethyl ether, 

so propyl ether* 



mono 

uio^^^l^ ^cr\\ y 1 ether, 
mo 11 o b u t 



.^1 

m o ^i o o c y 1 




ether, 
ether, 
monodecyl' ether, 
monohexadecyl ether, 
monooctadecyl ether, 



t e t r 


a 


e 


t hy 1 


e 


n e 


g 


1 y c o 1 


t e t r 


a 


e 


t hy 1 


e 


n e 


g 


1 y c o 1 


t e t r 


a 


e 


t hy 1 


e 


n e 


g 


1 y c o 1 


t e t r 


a 


e 


t hy 1 


e 


n e 


g 


1 y c o 1 


t e t r 


a 


e 


thy 1 


e 


n e 


g 


1 y 0 o 1 



n o 1 s o. I 
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y 1 ether. 
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tetraethylene glycol monodecyl ether, 
tetraethylene glycol monohexadecyl ether, 
tetraethylene glycol monooctadecyl ether. 



P o 
P o 
p o 
P o 
P o 
P o 
P o 
P o 



yethylene 
yethylene 
yethylene 
yethylene 
y e t h y 1 en e 
yethylene 
yethylene 
yethylene 



glycol 
glycol 
glycol 
glycol 
glycol 
glycol 
glycol 
glycol 



monomethyl ether, 
monoethyl ether, 
m o n o .i s o^p ropyl ether, 
merrro VxMfi 1 



^ s^trr 1 

n n nj^kh-v 1 



ether, 
ether. 



monodecyl ether, 
monohexadecyl ethe r , 
monooctadecyl ether, 



d i p r o p y 

d i p r o p y 

d i p r o p y. 

d i p r o p y 

d i p r o p y 

d i p r o p y 

d i p r o p y 

d i p r o p y 



e n e 
e n e 
e n e 
e n e 
e n e 
e n e 
en e 
e n,e 



glycol monomethyl ether, 

glycol monoethyl ether, 

glycol mono; s. onropyl ether, 

glycol mj^i! n i> n uy.t U y e t n e r , 



glycol 



m 



^1 n n n ufft h y H 



ether. 



glycol monodecyl ether, 
glycol monohexadecyl ether, 
glycol monooctadecyl ether. 



t r 
t r 
t r 
t r 
t r 
t r 
t r 



P r o p y 

P r o p y 

p r o p y 

P r o p y 

p r o p y 

p r o p y 

p r o p y 



tr ipropy 



ene glycol monomethyl ether, 

ene glycol monoethyl ether, 

ene glycol mo n o i s .o p r o p y 1 ether, 

mono huUfA , , ^ V 

ene glycol m anobu.thy 1 e t n e r , 

ene glycol m ono o c - frh y 1 ether, 

ene glycol monodecyl ether, 

ene glycol monohexadecyl ether, 

ene glycol monooctadecyl ether, 
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mo n^o 
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tetrapropylene glycol monodecyl ether. 



t e 
t e 

P o 
P o 
P o 
P o 
P o 
P o 
P o 
P o 



rapropylene glycol monohexadecyl ether, 
rapropylene glycol monooctadecylether, 

ypropylene glycol monomethyl ether, 
ypropylene glycol monoethyl ether, 
ypropylene glycol m o n o i s o p r o p y 1 ether, 
ypropylene glycol .m- o n o b u I U y '1 ether, 
ypropylene glycol n> Q nooothyl ether, 

monodecyl ether, 
monohexadecyl ether, 
mono'^octadecyl ether, 



ypropylene glycol 
ypropylene glycol 
ypropylene glycol 



diethyleheglycol tripropyleneglyco. 1 
monomethyl ether, 

tetraethyleneglycol dipropyleneglycol 
monomethyl m e t h o^JL #>g-i^fii^ 

tetraethyleneglycol tripropyleneglycol 
monomethyl ether, 

t e t r a e t h y 1 e n e g 1 y c o 1 t e t r a p r o p y 1 en e g 1 y c o 1 
m o n o m e t h y 1 e t h e r , 

pentaethyleneglycol dipropyleneglycol 
monomethyl ether, 

pentaethyleneglycol tripropyleneglycol 
monomethyl ether, 

diethyleneglycol tetrapropyleneglycol 
monomethyl ether. 



hexaethyleneglycol dipropyleneglycol 
monomethyl ether, 

hexaethyleneglycol diprop y 1 e n e g 1 y c o 1 
monomethyl 

hexaethyleneglycol tripropyleneglycol 
monomethylether, 

hexaethyleneglycol tetrapropyleneglycol 
monomethyl ether, 
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hexaethyleneglycol pentapropyleneitlycol 
monomethyl ether, 

hexaethyleneglycol hexapropyleneglycol 
monomethyl ether, 

heptaethyleneglycol dipropyleneg.lycol 
monomethyl ether, 

heptaethyleneglycol dipropyleneglycol 
monomethyl i n o t h o »u e^^<7 

heptaethyleneglycol tripropyleneglycol 
monomethyl ether, 

heptaethyleneglycol tetra-propylene glycol 
monomethyl ether, 

heptaethyleneglycol pentapropyleneglycol 
m o n o m e t hyl ether, 

heptaaethyleneglycol hexapropyleneglycol 



nomethyl ether, h€/!!-^<^)/"t>^':p^^»J^^C^\. 
ptaaethyleneglycol h e ptnprgpyl enpffl yj - 



m o 
h e 

c,j>4- monomethyl ether, 



o c t a e t h y 1 e n e g 1 y c o 1 dipropyleneglycol 
monomethyl ether, 

octaethyleneglycol tripropyleneglycol 
monome thyl m o t h o 

octaethyleneglycol tetr. apropyleneglycol 
monomethylether, 

octaethyleneglycol pentapropyleneglycol 
monomethylether, 

octaethyleneglycol hexapropyleneglycol 
monomethylether, 

octaethyleneglycol heptapropyleneglycol 
monomethyl ether, 

polyethylene glycol polypropyleneglycol 
monomethyl ether, 

triethyleneglycol. 
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triethylene glycol t r i p r o p y 1 e n e glycol, 
tetraethylene glycol dipropylene gly c o 1 , 
tetraethylene glycol tripropylene glycol, 
tetraethylene glycol tetrapropylene 
glycol, 



p e n t a 


ethyl 


ene 




g 


1 y c 


o 


1 


d i p r o p y 1 e n 


e gly CO 1 , 


p e n t a 


ethyl 


ene 
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1 y c 
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tripropyle 


ne glycol. 
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ene 



glycol. 
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hexaethylene glycol hexapropylene glycol, 
h e p t a e t h~y lene glycol dipropylene glycol, 
triacosaethylene glycol dipropylene 
glycol, 

heptaethylene glycol tripropylene glycol, 
heptaethylene glycol tetrapropylene 
glycol, 

heptaethylene glycol pentapropylene 
glycol, 

heptaethylene glycol hexapropylene 
glycol, * 
heptaethylene glycol heptapropylene 
glycol, 

o eta ethylene glycol dipropylene glycol, 
octaethylene glycol tripropylene glycol, 
octaethylene. glycol tetrapropylene 
glycol, 

octaethylene glycol pentapropylene 
glycol, 

octaethylene glycol hexapropylene glycol, 
octaethylene glycol pentapropylene 
glycol, 

octaethylene glycol octapropylene glycol, 
polyethylene glycol polypropylene glycol, 

tripropylene glycol triethylene glycol 
monomethyl ether, 

tetrapropylene glycol diethylene glycol 
monomethylether, 

tetrapropylene glycol triethylene glycol 
monomethylether, 

tetrapropylene glycol tetraethylene 
glycol monomethyl ether, 

pentapropylene glycol diethylene glycol 
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monomethyl ether, 

pentapropylene glycol triethylene glycol 
monomethyl ether, 

pentapropylene glycol tetraethylene 
glycol monomethyl ether, 

hexa propylene glycol diethylene glycol 
monomethyl ether, 

hexapropylene glycol triethylene glycol 
m o n o m e t h y 1 e t h e r , 

hexapropylene glycol tetraethylene 
glycol monomethyl ether, 

hexapropylene glycol pentaethyl'ene 
glycol monomethyl ether, 

hexapropylene glycol hexaethylene glycol 
monomethyl ether, 

hepta propylene glycol diethylene glycol 
monomethyl ether, 

hepta p r o p y 1 e n e glycol triethylene glycol 
monomethyl ether, 

heptapropylene glycol tetraethylene 
glycol monomethyl ether, 

heptapropylene glycol pentaethylene 
glycol monomethyl ether, 

heptapropylene glycol hexaethylene 
glycol monomethyl ether, 
heptapropylene glycol heptaethyl 
glycol monomethyl ether 

Qtfet a propylene glycol diethylene glycol 
monomethyl ether, 

o c t a p r o p y 1 e n e glycol triethylene glycol 
monomethyl ether, 

octapropylene glycol tetraethylene 
glycol monomethyl ether. 
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octapropylene glycol pentaethylene 
glycol inonomethyl ether, 
octapropylene glycol hexa ethylene 
monomethyl ether, 

octapropylene glycol heptaethylene 
glycol monomethyl ether 

octapropylene glycol octaethylene 
monomethylether 

polypropylene glycol polyethylene 
monomethyl ether 

tripropylene glycol tri ethylene glycol 
monomethyl ether, 

tetrapropylene glycol triethylene glyco 
monomethyl ether, 

tripropylene glycol triethylene glycol 
monomethyl ether, 

octapropylene glycol diethylene glycol 
monomethyl ether, 

octaethylene glycol dipropylene glycol 
monomethyl ether, 

octaethylene glycol tripropyl e ti^ glycol 
monomethyl ether, 

octaethylene glycol- tetrapropylene 
glycol monomethyl ether, 

octaethylene glycol pentapropylene 
glycol monomethyl ether, 
c t a ethylene glycol hexapropylene glycol 
nomethylether, 
octaethylene glycol heptapropylene 
gly<?9,1^ monomethyl ether, 

octaethylene glycol -octapropylene glycol 
monomethylether, 

polyethylene glycol polypropylene glycol 
mo n omre^^t h y 1 ether. 
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glyco 

glyco 
glyco 



A solvent or diluent may be i nrorpnrn— ^ 
t e-dr- into the raw materials such as boric 
a c id, borate ester of lower alcohol and 
polyoxyalkylene, or into ^ orateesters 
of polyoxyalkylene. 

I f t ^/e^ solvent or diluent are employed, 
they must not disturb the esteryfication 
—dehydration or ester-exchange reaction 
and^he^ir boiling r ' ' - ^"^'f PfWt^ ^, 

e. the boiling p o i n t of the -^rrr-^dM-" ^ 

X_t-8- or polyoxyalkylenes, 

E^-a-iirp--F>e^ o f s61vent$>or diluents are 

ethers such as diethyl ether, dioxane, • 
tetrahydrofran; aliphatic hydrocarbons 
such as hexane, acetic anhydride, heptane, 
octane, nonane, decane, undecane; a-F-tmra-^'^'^*^*^'^ 
_t>^ h y d r o c a r b o n s ^ su c h as benzene, t o 1 u.- ^o^oe.**^ 
ene, xylene; c Y " ^ Q^^l Ir n p, r such as c y o 1 or- a^<s^ViJf./>(tsJ^ 
^ ^ ' non — proton polar 

such as diniethy formamide, d-i— dv^^^^l^^ 
m p t h y -i sulfoxide, hiexamethyl polyamide 
phosphate, acetonitrile, N-m ethyl p y r r i ? - (pcj ffo h^'^tj 
1-i d u a e^, and their chlorine substituted 
o omp o lin d such as chloroform and carbon 
t e t r a c h 1 o r. i j1 e,| 

A c a - t - a 1 y a t A s for the esteryfication— 
dehydration or ester-exchange reaction 
maybeused. t) n ( 

I f tj^ c^ t a 1 ^ . I s-O^ necessary for ^^^,.,,,,5^ 
promoting the reaction, following c o-a-d-e-- 
n s a X Xu^^ g a t a 1 y s t s a r^e^^ e c p mme p d e d . 

E.^^g-^-Sk'^^^^^ the Q - Q^W l^^t^ l^ s are metallic 
,s j f or g a n i c *a-<^4^ such as ferrous o-e*— 2>c4-<i^U>«c|^ 

J; a n o t e >, ferrous naphthenate, cobaltous 
naphthenate, manganese octanoate, t rt a n n — ^^^^^^^ 
octanoate, stann u m naphthenate, lead 
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octanoate, lead naphthenate, organotin 
p o mp^^ii^E^ such as d > i b u t h/ y t i n^AA acetate, 
■ d i b u t h yM tin ^^^f^^^^^^^* b utjfr^l t i ^ 

d i 1 a u r a t e , d i b J t^ l tin d i o 1 e a t e/^ d i b u t yi 
tin dimeth oxide, oxidized d i ■b^4A-?y--4 tin; 
metal a 4 c n at^ such as tetrabuthyl . t-i— 'fl^^tt^*^^ 
l5-a-n-a-rY, / ^^^^^t^utyl zirconate; titanium 

-c-ir-e-i-a'T"^^ such as di — isopropoxy bis — acetyl 
acetonate titanium, 1, 3 — propanedioxy^ ^ I 

b 1 s — e t h y 1 a c e t o n a t e titanium, 1, 3 p r o p g.— (f 

ja ^ d i u X y bi Syethylacetoacenate t i tan.iiim; 
a 1, jg ,1 .n-tt-m c-h-e J a such as a- 1 m in i r in a^G-e t lif y 1 

acetonate. .»^l-SteCt^^^ 

n a t o -^ i amines such as hexyl amine, d-o d c c^c>Ae&^^<^**^^ 
e-r^ a m i n -^ phosphate, dimethyl h y d-r o x y.-^ U^U?iJyti^^ 
am i n-e , diethyl hydroxyamine; tetra a - mm o ^ ctM^OAiC^^ 
n^-i-«rBa.--..s-2^?st such, as benzyl hydroxyamine; 
inorganic ^^^^^^ ^J^^^j/ ^ h y d i acid, 
nitric acid, ,s u 1 ? r i c* acid, phosphoric / J l^i 
acid; organic a - o -r-f s u c h a s acetic yy h y ij fL 
ri-dre^ pure acetic acid (over 99. 8%), pr ^j ^^f^^^^^ 
P-*"^-»ri c acid, citric acid, benzoic acid. 
I -OH?-m ic acid, acetic acid, oxalic acid, 
p—toluenesulfonic acid; c h-1 o r o o i 1 g cXWz>?6\^l/igr 
such as methyl trichlorosilane, di m^X h y 1 
d i c h 1 o r o s i 1 a n e ; inorganic b^-A^^^ s u c h as 



aqueous a mm o n i a ; organic b-ft-s e such as 
ethylene diamine, triethanol amine.; and 
amino alky 1 amine. e^UnUe^ipMi^ 

IX is preferable that the es t o r y f i c g ^r. 
t- i 1 1(14^ d e ,h y d t i o n or ester exchange r o a c 
is carried out under t-h-e — - e o n d i t i o -n 

liced or atmospheric pressure^ O^^, 

iq 250*C temperatu r -^ X.-a-jc-Qai«iL.a.%4--y . /) ^ 

1^0 to 180*0. W 
During the reaction, removal of h-y p t 
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such as lower a 1 c o h o 1 or water can 
tLX^O-^G-fie^a^ he reaction easi.ly because r— e-^- CtM4^aJ2^ 
m-e-r-a"T of byproducts p- r c o Q> d the reaction 
e q u i 1 i b r i urn to favorable d i>r-o^^ i^^n^of^ 
borate e -s - t e>r of polyoxyalkylenes^ f ^ r m a -r^ 
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As to the removal method, azeotropic 
distillation us i n g a z e o tropic a-g'^^^^ and 
batch or continuous distillation using 
d i s t i 1 1 a t i d n t-o^fee^?^' are pne ^f e i a b 1 e: Qi^^^^JUW^ 

For the purpose, of iinp roving the 
J\fTt i G^t| o f orate ester of p e 1 y o x y — 

- a 1 k y 1 0 n^b^ft S* a^TrJ^o— g roup containing c -o-mUS^*^^ 
u-flrd- and/or s- o 1 v e a t may be added to s a-4-<l 4<£, 
borate esters. of polyoxyalkylenes. / 

Adding the amino — group containing ^ 
p Q_u-*-d to the borate ester of p o 1 y o x y — tiUcJ}kuleii^ 
a.Wr-r+-e^s e ^x li i b 1 I T ^i^tft^^^i n.g o f ^ ^ <^ 

drolysTs and also e fS. L i b i — 




^ ^ "1 ^^ 1^ f^HXAj^i ii O^ of water or its 



vapor. 

E X a m p 1 e s of the amino — group containing 
c-Timp o^ii*tfi^*T n elude alkylamine, cyclo alkyl 
amine, alkanol amine, heterocyclic amine, 
diamine, lactam, cyclic imide and p ^ 1 3c - pi> i^^^ ^ 
aniJ-*-e., which may be used alone or c e-fflrbHh— fifiyvik-i-c^^ 

nv a t i o n — g e locting om — t h e- s e — cumyuund -: 

As the alkyl amine, there can be used 
methyl amine, dimethyl amine, trimethyl 
amine, ethyl amine, diethyl amine, %j^-4TieM^ 

ethyl amine, p.ropyl amine, N, N - d i £p o 1 ji — |J-Jv|jb'^^y) 

X4)-u Aye L h y 1'] h e x a d e c y 1 a m i n e , dodecyl ^^^^^^^ 
dimethyl amine, stearamide propyl d-i m o jct^-^^^ 
V^rjrl amine, polyoxyethylene (3-3 0) o - o t a Oc\c4j^9^ 
" " ^ amine, polyoxyethylene (3-30) lauryl 
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di(2-hydroxyethyl) amine, 
ethyl) amine, hydroxy methyl '^^^ico'^cjff^^ 
thyl) amine, dibenzil 2 — - ^ O 



amine, p o 1 y o x y e t h y 1 e n e (3-30) oleyl amine, 
polyoxyethylene(3-3 0)dilauryl amine, 
p o 1 y o X y e t h y 1 e n e (3-30) stearyl amine . 

polyoxyethylene (3-30) alkyl amine, - P^^-^^^^^^^^ 

o s^y^^-t-h^y-U-fiJLA (^—3-^ d i a 1 k y 1 am i h e , a n d 
. d i (o 1 e o y 1 o X y e t h y 1) h y d r o X y amine. 

Asthecyclo alkyl amine, there can be 

used cyclohexyl amine, methyl cyclohexyl 

amine and ethyl cyclohexyl aniine. 
As the alkanol amine, there can be used 

ethanpl amine, d i e t h y 1 h y d r o x y methyl , 

amine, diethanol amine, dimethyl a ra^^-tk^- a^i<^o \ 

e_t_h_a_rL-0-l . triethanol amine, propanolamine, 

dimethy 2-hydroxypropyl amine, butanol 

amine, methyl di (2-hydroxyethyl) amine, 

tri (2— hydroxye 

di (2 — hydroxye 

E-o xypioWi ' 1 - amineandcyclohexyl 

di (2-hydroxyethyl) amine. 

As the cycloalkanbl amine, there can f^ieKtJe^eJlolL^i^^ttAtii 

be used cyclohexanol amine, m - o thy 1 c y c 1 o 0 <J 
• h e X a il O 'l amine and ethylcyclohexanol 

amine. 

As the heterocyclic amine, therecan 
be used ixsmad pyridine, 1 u t i d i n e , 3,4- 
xylidine, piperidine, N-methyl p i p^ r i d i n e . 
and N— ethyl piperidine. 

Asthe lactam, there can be used 
p.ropio lactam, N— m e t h y 1 p r o p i o 1 t a m, 
N-ethyl bajr+fcy-i^o' lactam, N-methyl varero 
lactam, N-methyl caprolactam and phenyl 

■cap r'.o 1 a c t a m. 

As the cyclic i m i d e , t h e r e c a n b e "u s e d 
s<tfc c i n imi d e, N-methyl succinimide, N— W- ^"^^ 
c thyl succinimide, phenyl succinimide 
and2— undecyl imidazoline. 
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As the diamine, there can be used 
ethylene diamine, tiriethylene diamine 
and tetraethylene diamine. 

As the poly am ine, there can be used 
diethylene triamine, triethylene V c I i a ^{no^ii^ 
m - i - n ^ and pentaethylene pentamine 



lyiene pentamine.. / 
1 n o c r o ttip fconta ining r n m — 



Am ong these a bbt- 
p o-«-^"^l-^ tertiary a m-i- n o^q ^^^(^' p'^ containing 
compounds exhib i t^exce 1 lent ^e f f e c t of 
preventinghydrolysis of borate ester of 
polyoxyalkylene and p>- r omo L i u g the c 1 e a ~ ^ 
u_i-a-g and purging t^^>^ cm 1 o u r q d co n-l a m i n a -' 

E ^ x ample of. tertiary amino frlr o u p c o n t n, in ^ 
i n g compounds havin gJaTb ove mentioned 
excellent properties are polyoxyethyl en e . 
(3 — 3 0) octadecyl amine, p o 1 y o^x^ o^^y^ e^n^ 
( 3.:=-3^) lauryl amine, polyoxyethylene (3 — 30) 
oleyl amine, polyoxyethylene (3 — 30) d- i 1 a u - - Wor^ 
-^^F-y-^ amine, polyoxyethylene (3 — 30) stearyl 
amine , polyoxyethylene (3 — 30) alkyl ami n e , 
polyoxyethylene (3 — 30) dialkyl - amine . 

The. amount of a,m i n o a i n i EPg' 

compound to 100 parts by weight of 4ij^ 
borate ester of polyoxyalkylene is from 
0 to 100 parts by weight, fav durably CZ^a^ fi^iJ^UAJL^ 
from 5 to 50 parts by we ight an^ iotiost (pA'^^i4^^i — s 
f n V o u r-trb 1 y from 10 to. 30 parts by weight. 

Use of t^^^s olvent contributes to 
lower viscosity of the borate 4^ ^^-e r o f f 
polyoxyalkylene. 

As the solvent, there can be used 



ter, methyl alcohol, ethyl alcohol^ 
isopropyl alcohol, butyl alcohol, i - o ^^^^ 



p^' o i> y " 1 ether, ether, ethylene glycol, - 
polyethylene glycol, polyethylene ji-i^— d{lfi/m^^ 
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methyl ester, diethyls he glycol, t ^J^' 
e th^x^Xj^-^^ glycol, ethylene glycol cUr^ 
m^e^^tJi-y-1 ether, diethylene glycol d^T^ du 
ine^^tja<y^ ether, diethylene glycol diethyl 
ether, ethylene glycol dipropyl ether, 
tri ethylene glycol dimethyl ether, 
triethylene glycol monobuthyl ether, . 
diethylene glycol monobutyl ether, d-i^ ci^Ct^U*^ 
glycol diethyl ether, di e jUa^-y-l-^— i it%^ 



^^e^_t_hxJ-®-^ ^ 

^^jBT^^ glycol propyl ether, diethylene g * 

c^ dibuthyl ether, d i m e t h y 1 e t h e r , a-*-or=- /C><^P^^^ 
^^p^jJ^-Ma-e glycol, acetone, m-e thyethyl Jc-e-t-o — 
^^n,je< furfural, dioxane, methane sulfonate, 
_dJ^,.B-t-lry ether, tetra hydrofuran, hexane, 
acetic anhydride, heptane, octane, n -o^Tira'^-^ ^l^^tft^ 
^ijja-? decane, undecane, benzene, toluene, 
xylene, cyclohexane, cyclohexene, 
tJ^J9-^ formamide, dimethy sulfoxide, h,e-3c-a— 
^m.aJ;-h-y 1 triamide phosphate, acetonitrile, 
me thyl pyrrolidone, chloroform and 
carbon tetrachloride and 



*a ^ - e » used alone 



o r 



solvents 
combination. 



The amount of solvent to 1^ 0 p^rts by 
weight of borate ester of p oLL 

and a m i n p g r o ^ t a/ p 'containing compound 

rrom U to 100 



are 



r e s p e.c t i vpe r from 0 to 100 p at* s by 
we i g h t , ^^t a v^^^^fi^^ fro;p 5_\i^ 50 parts by 




10 to 3 0 



weight and most f a v o'u"i?rft FT5^ from 
parts by weight.. — / yi 

■ Tk e — D t h o r i n g T^^^o^ ri^ o t h e f than 

g r au p containing ,,£-0 m^^^^L a n d/o r smjlI v e n t ^E>/i>**>45 
may be incorporated 1^ borate ester of 
polyoxyalkylene for the purpose of i mp r^— ^ 
o V h -nrg ftthe properties of the release 
>a S n T^o f the present invention. 

As the other i n g r @ d i o n - 4; t there can be 
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used stabilizer^ neutralize^, a rtut i o x ^(cu^dit^j^ 
d_a_Q-4^ ultraviolet absorbe^ light s t-a-b- i — 




antistatic 



agent, 
/ 

■4 i t y improving 
dispersing agent, ^ coupling 



a g e n t^ 



1 u b r i c a n t , 



p> r Q - 



filler;: 



agent, 
A 




rusting agent? b 1 o w i /n g . a g e n t , 



forming 



a g e n 

" n t , 



t^, ^ a - n tr? o r m^l^^ ^ n Dg a g e n t>,3 



p i g m e n t^,'^ 



d-!5fc 



deformei^ 
'v. 

a g e n t ^ 

i n agent;^ vw£w«.&^ .^-^ — 

k_iji^\a g e n t ,^ organic peroxide, c r o c c 1 i n k — CMrSb^^ ' 
in g a g e n t5 d i s i n f e c t a n t^S |ntiseptics, 



carbon black, water tree- p r -^-v--e-Trir- P''^^ 

voltage stabilizer,^ a n t i t r n n - CLaJt^^ jiM^lfi^ 



a t 1 m o^ l d 



t ,S a n t i 
a g e n t^ and ant i . r u -g t 



a g e n t^ 



In the present invention, a 
agent for metallic mold means 



r el ease i 
the - r ^ lea ' 



which is coated on the surface 
mold used for plastic or gum 
processing to prevent t4^ a d h e s.^oj^ b-e-*S^^^^^ 



5^.^ agent 



o f . me t a 1 1 i c 

At 



^'^m% tallic moldjand p 1 a o t i o molded 4^i4A£f^ 4A< r€ \eUH 
1. 1 lifi. I I I Hi \\\ w t h e p - 1 a s t ^i c 



mo 



me t^a 1 1 i c mo l d 
^^^^ A rvveWAVit- 




pro d ^^-°--^^ 



p-1^4h-6-Ui c 
y sepa.rate from the 



molds 'fexT which 



invention 



the release 
a p p 



of,, the present 

' Ti rf s ed for making the parts 
structural materials for automobiles 



s c o o t e 



r^ tel 



and 



e V 



isio^i^ radio^, audio 
i n e !^ -rice c o o k e r 



equipment, washing niach 
personal computer,^ portable telephone, 
game machinery, building materials, 
office supplies, stationery, t-® y s , sports 
goods, sports equipment, agricultural 

ciJkr^ and marine tools by the m^^JU^-^ of ^ 
injection molding, blow molding, c «rmp j e - aof^pf^^'^ 
^iJL4-o-R molding, slush molding, fluidized 



'e d coating, 



flat film extrusion p _X-Q_c_e_— 
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.s-e-i-n-g and inflation tubular film 

The material of mold may be metal or 

Plastics and gum which are processed by- 
using the metallic mold of the present 
i nvention are thermoplastics and t h o r m a — 
.SL-e- X pla:>ti - G S asfollows. 

As the thermoplastic resin, there can 
be used high density poly e,t hylene, high 
pressure low density p - o^f j^f^Tw^^ s u c h^ \y\^J?€i\C(J\c> { 

as HP-LDP E, EVA, EE A, lonom-er, olefin vH-a 
-rt^-Hc^l copolymer. LLDPE.VLDPE. . ^^^^ 

p^ o p y 1 c n o (PP ). polystylene (PS), ^ dr 

acrylonitri le — butadiene-stylene c- o . p o 1 y - — Cogt^'^f^ ^ 
m-ej—CAJB-SLL acrylonitrile — stylene copolymer 
(AS), acrylonitrile — butadiene copolymer, 

acrylonitrile acrylate — stylene copoly me r , / ^ //iviii^ 

polyvinyl c h 1 o r I d e (P VC), p o 1 y . m 1 d e , ^^fo^^'i^'^^^b 
m ft t h V 1 ft. t h n r f 7 1 H t " (P^fMiV) , polyacetal (POM), 
aminopolyacryl amide, pblyarylate, f L u o r o ^-\{j>^^Ok(^^ 
..c..^^ r e s i a, p o 1 y 1 mI d e (P I),''te:^fel£S:^!2^^«'^^ 
Jt 1 -7 m n 1 I i m i 1 '■ (t^ a n T - ) , p o 1 y a m i d e i m i d e (PA I), 
polyetherimide (PEI), bismaleimidetriazine 
resin (BT), polysulfone, polybutylene 
terephthalate (PBT), polyethylene ^^Tp > 
^ a 1 a t P , polyvinylidene chloride, 

polycarbonate (PC), polyvinyl acetate, 
p o 1 y vinyl alcohol, polyvinyl e r , 

po-l'y vinyl forma le, mod 
p o 1 y p h enyleneoxide (P PO), 



i f i e d PPE, mo d i,f i e d 




-P 0 1 rmo r . silicone resin, natural rubber (N 
R), butyl rubber (II R), a sj-»-4-e u i n i i 1 c—^ 
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rubber (NBR), chloroprene rubber 
(CR), styrene butadiene rubber (SBR), 
butadiene rubber (BR). ,/ / 

As t h e t b - <» - r m o - g-e - li p 1 a 3 t ^i c resin, there 
can be used phenolic resin^urea resin, 
melamine resin, diallyl phthalate resin, 
epoxy resin, unsaturated polyester resin 
a n d t h c like. 

The plastic molded products made by 
using the above mentioned resins are 1 (s 
used for the parts and structural mra-t-e — 
rXjJ^s for automobile^ autobicycl e^ s c-0-0-— saociV-e/^ 
t "C T > teievisio r a d i o ,^ audio equipment, 
washing machin e^f rice cooker? personal 
computer^ portable t e 1 e p h o n'e^ g a m e mtg c h i — ^vvcuJ^i^ue^ 
nej:^, building materials, office s u p p 1 i ■ ^ SofpU^ 
^^j^ stationery, toys, sports goods, sports 
equipment, agricultural tools and marine 
tools. 

They a r e u s u a 1 1 y p r e p a. r e d by plastic 
processing methods such as injection 
molding, blow molding, compression molding, 
transfer molding, rotating molding, slush 
molding, inflation tubular film p r n r r n - ^/bC^=55^^ 
i Ji.,&-- and extrusionmol ding. /)* 

The release a g p ftTt^ of the present 
nt^^j^n -i-s- prepared using one or more 
one kind of: borate ester of p oJ yoxyalky — 



may contain a jaae-i-rrxr^ 

The release ^^^fon ^X may further contain 
surface active agen^ pigment? i-rr^ / W *C 

f ill e^ dr i pping preventable 



The release, a-g-e-nrt may contain a a e i u o ^ 
g T- n n p containing j: o m^oj£ !a!^^a n d/o r s o 1 v 0 n t ,$e>i^'^^^ 




a 



^precipitation preventable agent, *^ 



a n t_i ^o ^ i d a u t ^ and d e - f o l m e j r . 
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The release a, &ie n-t may be filled in the 
aerosol container with propellant. 



Coating of the release e-.g- S -- 5 -t' p f t h e 
present inv ^ 9 ^ the sgi r f q o-e o f tedoasr 

m e t a llic ^5aJ2^#^can be conducted b y b r-^a^«-fe— jfe'/^^^-^^ 
ija-«T- spraying, dipping or contacting -fA^, 5lyr^^ tot*^ 



^woven c - 1 o t h or nonwoven cloth which a^jue fc/fe 
i mm e r s e d w - i t - h the release a- g e n t . h^c^>r^ 

EXAMPLE 

No w, the release a-g-e-nrt for metallic 
^JH-o-ttT f^^ reforming sa-^p 1 a s t i c molded / i/t Jt^ol-*-^ 

p 1 o d if en according to the present i n v e n — 
t-i-erti will be descrihed in further detail 



with reference a mp 1 e s . 

However, it s. h a understood* that 

the present invention is by no means 
restricted by such specific Examples. 



E X amp lei 
ate ester of polyoxyalkylene 
ssed by chemical formula (5) was 
ned by following synthesis process, 
a 70 0 0 ml flask equipped with three 
PJ-^^ ^and displaced by'nitrogen gas 
charged 14 6g(l mole) of triethyl 
e [B (OC2H5) 3], 1. 2g of di butyl tin 
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, he solution in the 
LJJ with 6 64g (2 mole) of 



monomethyl ether und 3 18g(l mole) of 
P r o p y 1 p n P S 1 y ^ n 1 triethylenglycol^ under 
stirring c o n^^ t!' . ! oTl ^ to obtain ^u n i form 
blended solution. 
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Subsequently, the solution in the 
flask was stirred for 13 hours at ^^^^^^^vv^ 
under -rtrB — c u iLd 1 L 1 0 U — o-f distillation^ to t>A 
remove ^ ethanol and benzene as the b-r^ ^ f 
pjL£4ai-G^^o obtain 9 8 9 g (0. 9 9 mo 1 e) o f a 
borate ester of polyoxyalkylene e x> p - r o o -^ r - 
s^3j3^ by chemical formula (5). 

In a vessel, 100 parts by weight of 
borate ester of polyoxyalkylene e ^ p r e s 

by chemical formula (5), IS parts by 
weight of triethyl amine and 10 partsby 
weight of ethanol were blended for 10 
minutes uji^js^ room temperature to obtain 
the release agent (1). , 

The release agent. (1) was brushed, e-n 
the surface o f jJ4ne t a 1 1 i c mold for i ^j e c - ^^J^^^ 
tj^^j, molding of polyacetal (POM) resin 
composition (made byPolyplastic Company 
Ltd.). 

Using abo v e mentioned metallic mold 
and re sin compositi on, injection n^oJ-*" hiol^^^^ 
wasconducted. I i J> f 

.The t.£jLm-s — n^f mfi Ln t a ] n i n^-tp the release r^^u*^«^ 
^eXf-^^ was about 5 5 

hours, t he L c i ' w U a cl i was very long c om — ■ 

4j J 1 lug: t o onventional release agent as 
shown in i^^^ comparative example l.jjj 



comparative example ^►•(1, 
^The leims pTo t- — ma i n iTa i ii i ii 



The w<rT-d-s ^Th e t e rms OVT — m a i n t a i ii i ii g 

t hp yoToficft e f f e c - t — e-4 the — aa- ^ t a I 1 i Q — tiiu 1 d"* 

means the rm fr from s t a r t i n g t i me to 

stopping tim. of ^\^^^^'^^ 

stopping time w h i c li - — i-fl^ the ^t i m e o** tre-nr-g 

oH>^s-B^w^ A>y one i o f ^^ifh^igTig^ n o n s ^ ^^SeA^T 

s u-G-fe — a-s rf^' cumulating of dirty materials 
on the sj|/facc of " t a 1 1 i c mo 1 d^' c-- l o u d ■ cLc^u^*^ 
i 5^ fef the surface a^l the metallic mold^ 
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t-^d u y r e i<i^ the s h a p o-* — e o n t a- upi u - j a^t 

from the metallic mold to the plastic . ( [I y 

molded product/- -hit^^^^eifW- ff,^nX^^M^i^Ai^b f^^*7*T ^ 

^ ir^Kb. p U-f'-c p^^-^ 

Comparative Example 1 

According to the same preparation 
method of Example 1, a release agent (2) 
consisting 100 parts by weight of high 
viscosity silicone oil (500 cs at 25*C) and 
20 parts by weight of the chlorinated 
type solvent was prepare 
re — r- ft. I ft a si te 




— w-a-s- — c u 11 J u c t c d / a 
u'u d 1 t i o u ' " O ^ g c X ■ ^ 

-^-i — m a i n t g i n i n% t h c r e 1 



The t e, r m-s — e-i — maintaini n% th c release 
e^^^f U o L — crf^ the metallic mold f — -c u lii p a r sT— 
V r^v e — u Ji a lup 1 c — t- was about 10 minutes. 

Example. 2 

Borate ester of polyoxyalkyle ne 
expressed by chemical formula (8) was 
prepared according to the same p ^ e p a r a t 



^i-Bh^ me t h o d except u- s - i mg * pentaethylene— . 

glycol ethylether;^ns't^d of t r-i^^rr^nrr^^'^^^^ 
n rc-Q 1 y o o 1 triethyienglyco. I monomethyl 
ether and tripro p y leneglycol tri ja t h y 1 c a<- 

si^^^i- ^iU^c^ ^^l) 

T h- o n, ■ a — * e le a s e* -agent (3 l) consisting 10 0^ cJli^Jt^J^'^ 
parts by weight of borate ester of p o^f^^ ^'O ^ 
o x,xjEu4--4fr-5c J. e n ^^&rS expressed by chemical 
formula (8) and 20 parts by weight of the 
pentaethyleneglycol was prepared, i 

T-A-e- — o - O F m - c - roloac i n g t ff n ^ t w a ft c n ndi i ntrd 
according to the same c r ^ d f t; ^ ^ n 
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example_l . ^^^^ J,^^ p^tec^ f^' 3 
The t o r m a o f — m - a - i ii t - t raiijji-iHa-gg: — t4i e release jMAmA" 

was about 4 8 hours^ t Ja ? c t^^f^^j^f^^^w^ i n*h ^ ^^^s^ 
very long, c ojojj-tfir-rTt-g t o onventional 

release agent s h o w n ' i n 

comparative example 1, 



ExampleS 

ester of p o 1 y o x y a 1 k y 1 e n e 

by chemical forihula (14) was 
according to the same p- r e p a r a 4; — 
except i n- g ^ "c^chfa^^ 



B or a 


t 


e 


e X p r e s 


s 


e 


p r e p a r 


e 


d 


ijj^ m e 


t 


h 


J p n-e g 


1 


y 


•o-l- t r i 


e 


t 


t r i p r o 


P 


y 


Then, 


a 




parts 


b 


y 


o 5jt-a-4-fc- 




4- 



r^^e X c e p t 11^ 1 n- g p- c n t a c o c t h y - 



ether and 



s e agent (4) consisting 100 

^^^^ 

h t of borate ester of p,o 1 y— (7 
expressed by chemical 



formula.(14) and 20 parts by weight of 
the polyoxyethylene (9) dilauryl amine 
was prepared.. ^ 4^54^ 

T Ji-e s a m e — r e I e a- o i n & — I tf s * ^^ W a s — L u ii J u t Le d 

according to the same c p n d i t i o* n of ex — 

The t ^ r m o f — m a i n» t a i - n i ¥i g — trh e release ^Uf*y^ 

e f f p ^ ^ e=-f the — m c» t a - 1 - 1 i c mo 1 d ^-f- — c x a pa p 1 e — 

was about 65 hours^ t-fe-e t-e r.ms — Wn i o - h was 

very long c- o mp a r i ivg , t o ^c o n v en t i o n a 1 
release agent as shown in (T^p^ c o m p n rn t i ■ , 
jt-e^ example 1. (V^wup^*'*^**'^ 



36 



ABSTRACT 

A release agent for metallic mold for 
forming a plastic molded product charac- 
ter i 2 e d by containing a borate est«r of 
p o 1 ; y o X y a 1 k y 1 e n e . 
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